Objectives-To investigate atopy and changes in symptoms, peak flow rate, and bronchial reactivity in people complaining of symptoms during the oilseed rape flowering season. Methods-37 people who had given positive answers to questions about the presence of symptoms in relation to the flowering season of oilseed rape and 24 controls with no such symptoms were studied, although not all took part in all parts of the study. All had been previously identified in a cross sectional survey of a random sample of a rural population. Atopy was assessed by means of skin prick tests, total immunoglobulin E (IgE), and radioallergosorbent test (RAST) assays. Bronchial reactivity (PC20) was measured by histamine challenge. Total IgE and bronchial reactivity were measured both before and during the oilseed rape flowering season. Day to day changes were monitored by subjects who kept a record of their symptoms and peak flow morning and evening, starting before the flowering season and continuing during it and into the grass pollen season.
Methods-37 people who had given positive answers to questions about the presence of symptoms in relation to the flowering season of oilseed rape and 24 controls with no such symptoms were studied, although not all took part in all parts of the study. All had been previously identified in a cross sectional survey of a random sample of a rural population. Atopy was assessed by means of skin prick tests, total immunoglobulin E (IgE), and radioallergosorbent test (RAST) assays. Bronchial reactivity (PC20) was measured by histamine challenge. Total IgE and bronchial reactivity were measured both before and during the oilseed rape flowering season. Day to day changes were monitored by subjects who kept a record of their symptoms and peak flow morning and evening, starting before the flowering season and continuing during it and into the grass pollen season.
Results-Only two cases, of 23 tested, showed evidence of allergy to oilseed rape and only 10 of 23 tested, including these two, were atopic. Eye, nasal, and headache symptoms increased in the season in cases, which validated the questionnaire used in the previous cross sectional survey. 12 of 16 cases tested and seven of 15 controls showed a seasonal fall in PC20; the fall in the cases was significantly greater than in the controls. Peak flow charts showed no evidence of fall or of increased variability during the season.
Conclusions-People who complained of symptoms in relation to the flowering of oilseed rape were rarely allergic to the plant and fewer than half were atopic. Nevertheless, they usually showed increased bronchial reactivity during the season, which may have been due in some cases to other allergens but in others to non-specific irritant effects of the air. Whether these are due to chemicals released by the crop, to rising summer ozone levels, or to other factors remains unclear.
(Occup Environ Med 1995;52: [575] [576] [577] [578] [579] [580] Keywords: oilseed rape, bronchial reactivity, allergy There has been much interest expressed in the potential of oilseed rape to cause seasonal epidemics of respiratory symptoms in people living close to the crop. Claims have been made that the plant is a potent allergen. Although oilseed rape pollen has been shown to cause asthma, there has been much debate about the frequency with which this occurs.' The debate has been fuelled by media interest and many patients consult their general practitioners with eye and respiratory symptoms that they attribute to oilseed rape.
We have previously reported a cross sectional study of a random sample of a rural population in the Grampian region to compare the prevalence of seasonal symptoms in people living in a rape growing area with that in people in a non-rape growing area.4 The results showed spring and summer seasonal symptoms to be common in rural communities, whether or not oilseed rape is grown locally. Only a small excess of such symptoms occurred in areas of rape cultivation.
We now report the results of a study of symptomatic and asymptomatic people from the area of oilseed rape cultivation, designed to investigate the relevance to such symptoms of atopy and bronchial reactivity and to assess the validity of the questionnaire used in the initial study.4
Methods

SELECTION OF SUBJECTS
The study protocol was approved by the local ethics committee and all subjects gave fully informed consent to their participation. Only one subject, a case, had a weakly positive reaction to oilseed rape as well as to grass pollen. The RAST tests generally corresponded with the skin tests (table 3) . Discrepancies between the two tables are due to two people from whom blood samples were not obtained (one case and one control). Again, only one subject, a case, had a positive reaction to oilseed rape. This was not the same subject as the one with a positive skin prick reaction. She had, however, taken antihistamines before testing and so the skin tests were invalid; she also had high concentrations of IgE to many other allergens including grass pollen. Overall, therefore, 10 of 23 (43%) cases were atopic as shown either by positive skin tests or positive RAST tests. Total IgE values were slightly higher in cases than controls (fig 1) , although these differences were not significant. There were no differences between seasons.
HISTAMINE CHALLENGE
The FEVI as a percentage of the predicted values remained stable over the period of the study and there was no difference between cases and controls (fig 2) . Histamine challenge was carried out successfully both before and during the season on 16 cases and 15 controls. Only one case dropped out because of hayfever symptoms. Twelve of the 16 cases showed an increase in histamine sensitivity during the season compared with seven out of 15 controls (fig 3) . Bronchial reactivity measured by PC20 was significantly greater in cases than controls (P < 0-001) and increased during the season (P = 0-004).
PEAK FLOW AND SYMPTOM DIARIES
Thirty four cases and 25 controls were originally recruited into this part of the study. Three people (one case and two controls) did not send back any records, six dropped out (five cases and one control), eight had unsatisfactory records (five cases and three controls), and four withdrew for personal or family illness (one case and two controls). Twenty two cases and 17 controls completed satisfactory Recorded symptom scores were all very low with a highest mean score of 0 50 being recorded by cases for rhinitis during the flowering season. They were, however, generally higher in cases both before and during the season than in controls, with the exception of headache before the flowering season when values were the same. Significantly higher differences in symptom scores during the flowering season were found for rhinitis (P = 0 044) and headaches (P = 0.005) for cases and for eye symptoms for both cases and controls (P = 0-011 and P = 0018, respectively). Cases had significantly higher scores than controls for cough (P = 0-011), wheeze (P = 0 007), rhinitis (P = 0-001), and eye symptoms (P = 0040).
Discussion
In our previous study, we showed that residence in an oilseed rape area is only associated with a small excess risk of seasonal symptoms over that in a comparable rural area without oilseed rape, and that such symptoms are remarkably common in both * P < 0 05, for differences in symptoms overall between cases and controls; +P < 0 05, for differences between seasons; n=21 for cases; § SEMs are derived from the log, transformed means because of skewed distribution.
areas The absence of evidence of allergy to oilseed rape in most people who attribute their seasonal symptoms to the crop supports our previous suggestion that it is not a common cause of allergic sensitisation. Those with symptoms were, however, more likely to be atopic as shown by positive skin prick tests and RAST to other allergens, which suggests that in some cases symptoms due to other causes such as grass pollen may wrongly be attributed to oilseed rape. Others seem to have symptoms and bronchial hyperreactivity in the absence of atopy, and in these cases it is likely that they are reacting to irritants in the air. We have shown in a previous paper that oilseed rape produces terpenes,4 and others have found a wide range of other potentially irritant chemicals produced by the plant.' 02 It is possible that these may cause some seasonal symptoms of irritation rather than allergy, but there is as yet no direct evidence that this is so.
We found significant decreases in PC20 Our main finding is that people who have seasonal symptoms that occur during the oilseed rape flowering season do not usually show evidence of allergy to the plant. This is based on the skin and blood tests of all those requested to participate who were prepared to do so. It is unlikely that any systematic bias occurred resulting in selection of people who were not allergic; indeed, any bias might intuitively be thought to err in the other direction. Our secondary finding, of increases in bronchial reactivity during the season unrelated to peak flow changes, simply supports the validity of the original questionnaire in selecting people with symptoms and showing that those symptoms are a manifestation of measurable physiological change in the group studied. Again, we think it unlikely that the fact that a number of subjects failed to participate influenced the results. Such an influence could have arisen if people who had symptoms failed to take part, but this would also have had the opposite effect to our findings. In fact the reasons for non-participation were those expected and found by others, largely related to the personal inconvenience of the rather complex and prolonged series of investigations.
The first report of oilseed rape allergy, in On the other hand, of 29 symptomatic people working in a research laboratory with oilseed rape, 16 had at least one positive skin test, nine had a positive skin test to rape, and of these five had positive RAST and nasal provocation tests. With one exception, all those found to be allergic to rape in that study had existing allergies to other pollens; these authors also concluded that oilseed rape pollen is not a potent sensitiser, mostly affecting people already sensitised to other allergens.
It has also been suggested that other animals are similarly affected by oilseed rape. '9 In a study of asymptomatic horses and horses with chronic obstructive lung disease, it was concluded that exposure to oilseed rape may exacerbate existing pulmonary disease in some animals. None of these horses showed a positive reaction to intradermal tests, which suggests that the effects of oilseed rape were due to non-specific irritation rather than to allergy. In summary, there is evidence that few of those people who experience symptoms during the oilseed rape flowering season are allergic to oilseed rape and less than half are atopic. We have shown that there is an increase in bronchial reactivity during the oilseed rape flowering season, especially among cases. This is likely to be due in some cases to non-specific irritation, probably related to chemical changes in the air, or in others to a reaction to other seasonal allergens. Whether the irritant reaction is due to terpenes released by the crop, to the natural rises in ozone in the air in spring and summer, or to other chemical causes remains to be investigated.
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